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SI) We, BEECH AM . GROUP 
I 



IITED, a British Company, of Beecham 
House, Great West Road, Brentford, Middle- 
sex, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly de- 
scribed in and by the following statement: 

This invention relates to new penicillins and 
is particularly concerned with a new class 
of penicillins which are derivatives of 6- 
aminopenicillanic acid and which are of value 
as antibacterial agents, as nutritional sup- 
plements in animal food, as agents for the 
treatment of mastitis in cattle and as thera- 
peutic agents in poultry and animals, including 
man, in the treatment especially of infectious 
diseases caused by Gram-positive and Gram- 
negative bacteria. 

According to the present invention there 
are provided penicillins of the general for- 
mula:— 

R.CH.C0.NH.CH-CH . C' 3 
\ I | | CH 3 
NH OC-N — CKC00H 



CO-NH-Y-R 1 



0) 



and non-toxic salts thereof, where R is a 
phenyl, substituted phenyl or thienyl group, 
K l is an alkyl, aikenyl, aryl, aralkyl, alkoxy, 
aryloxy, aralkoxy, alkylthio, arylthio, aralkyl- 
thio or heterocyclic group which may be sub- 
stituted and Y is SO*. 

[Price 33p\ 



The invention also provides penicillins 30 
of the general formula (I) and non-toxic salts 
thereof in which R is a phenyl or thienyl 
group, R' is as defined above, but Y is the 
group CO. 

The salts are non-toxic salts including non- 35 
toxic metallic salts such as sodium, potassium, 
calcium and aluminium, ammonium and sub- 
stituted ammonium salts, e.g. salts of such 
non-toxic amines as trialkylamines, including 
triethylamine, procaine, dibenzylaminc, N- 40 
benzyi-beu-phenethylamine 1 - ephenamine, 
N,N' - ditenzylethylenedianiine, dehydro- 
abietylamine, N,N' - bis - dehydroabietyl- 
emylenediamine, and other amines which have 
been used to form salts with benzylpenicillin. 45 

The present invention further provides a 
process for the preparation of penicillins hav- 
ing the general formula (I) in which an «- 
ammopenicillin of the general formula: — 

R.CH.C0.NKCH-CH C v 6 

I I I | ChL 50 

NH 2 00-N — iiojH 

. 00 

or a salt thereof is reacted in an organic sol- 
vent with an isocyanate or isothiocyanate of 
the general formula R 1 . Y . NCO where R l 
is as hereinbefore defined, and either (a) R 
is phenyl, substituted phenyl or thienyl and 55 
Y is SO-; or (b) R is a phenyl or thienyl 
group and Y is CO. 

The «-aminopenicillin (II) may be em- 
ployed in either epimeric form or as the DL- 
mixture to produce the corresponding form 60 
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f the penicillin (I). When R is a phenyl 
group h is preferred to use D - or - amino- 
bWlpenicillin as the starting pe^cunn in 
order to give the most active products, 
5 The following examples illustrate the ln- 

venti0a: "" EXAMPLE 1. j 
n - a - (N - Benzoylureido)benzylpemalhn. 
A suspension of anhydrous D - « - ammo- 

10 benzylpenidllin (6.98 g., 0.02 mpl.) ""W 

10 ene chloride (75 ml) was cooled to 5°C., m- 
Shylamine (11 ml.) added, and the nurture 
stirred for 45 minutes at room temperature. 
The mixture was filtered and to the dear fil- 

1S tratt, cooled to 0°C, was added dropwise a 

15 solution of benzoyl isocyanate ..OS <g, O02 
moL) in methylene chloride (10 ml.), me 
Sre^was stirred at 0°C for a further 2 
Sours, and the resulting clear solution was 

20 concentrated at low temperature and fissure 
Water (100 ml) was added followed by ediyl 
acetate (100 ml) and the aqueous phase acidi- 
fied to pH 2.0 with N/1 hydrochloric acid. The 
ethylacetate layer was separated andcom- 

25 bined with further ethyl acetate exuacts 
(2 x 100 ml.) of the aqueous layer. The com- 
bined organic extracts were washed with water 
(100 n3)and saturated brine (150 mL} .and 
clarified by filtration through Cebte C Cehte 

30 is a Registtred Trade Mark). The solution 
was treated with 2N potassium - 2 - etiiyl 
hexoate in isopropanol (10 ml.). The separated 
oil was triturated with e*f * e 
resulting solid filtered, and dned w i vacuo. 

35 This solid was digested in water 065 mu, 
stirred vigorously and traces of undissolved 
material separated by decanrao<m. The solu- 
tion was addified to pH 1.8 with N/1 hydro- 
chloric add, and the resulting preaprtate 

40 filtered and washed with water. After drying 
in vacuo over phosphorous pentoxide, the sobd 
was dissolved in ethyl acetate (200 i mL) and 
treated with 2N potassium-2-ethyl hexoate in 
isopropanol (10 ml). The resulting oil was 

45 trimmed wim dry ether m give Jje pauato 
potassium salt as a colourless solid m 51 /„ 

Wt The product was estimated to be 92% pure 
by colorimetric assay with hydroxylamine. 



EXAMPLE 2. , 50 
D-«-(N-p - Methoxybenzoylureido)beruyl- 

H£o of P-tuethc^b^l^««yaMte 
(1.77 g., 0.01 mol.) m methylene chloride (lu 
ml.) wU added, with stirring and eootaft » 55 
a clear solution of anhydrous D~ anuno- 
benzylpenidUin (3.49 g., 0.01 mol). m a ma- 
n^ofmethylene chloride (20 ml.) and tn- 
emylaaane (3 ml) at 0°C The mixture* was 
SedatVc for 2 hours and filtered through 60 
Celke to clarify. The filtrate was extracted 
with water (2x20 ml.) and the aqueous ex- 
tracts combined and washed with eAer (20 
ml.). The aqueous layer was covered with 
etfavl acetate (30 ml) and acidified to pH 1.5 65 
with N hydrochloric acid. The organic layer 
was separated and the aqueous layer re- 
extracted with ethyl acetate (2x30 ml). The 
combined organic extracts were washed with 
water (10 mL) and dried over magnesium 70 
sulphate. The dried ethylacetate solution was 
treated with a 1.67N solution of scAum 2- 
ethylhexoate in methylisobutyl ketone (6 inu 
The precipitated solid was filtered off, washed 
with dry ether and dried « vacuo to eve the 75 
penicilun sodium salt 4.64 t g. (84.7%) as a 
colourless non-crystalHne solid. 

EXAMPLE 3. 
D - a - (N - p - CUorobenzoyhireido)benzyl- 
penidllin. , . 80 

A solution of p-cWorobenzoyl _ isocyanate 
(1 87 g. 0.01 moL) in methylene chloride : (10 
mi.) was added, with stirring and cooling, 
to a dear solution of anhydrous D -« - ammo- 
benzoytoemcillin (3.49 g., 0.01 moL) in a 85 
mixture of methylene chloride (20 mL) and 
triethylamine (3 ml.) at 0°C The reaction 
mixture was stirred at 0°C for 2 hours ana 
worked up as described in Exanwle 8 to give 
S^cillin sodium salt 3.44 (61.5%) as a 90 
colourless non-crystalline solid. 

EXAMPLE 4. 
The following penicillins of the general 
formula (I), R=phenyl; Y=00 were pre- 
pared as described as in Example 2 and iso- 95 
lated as their non-crystalline sodium salts:— 



3 
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EXAMPLE 5. 
D-«-(N-p- Cyanobenzoylureido)benzyl- 
penicilliiL 

5 A solution of p-cyanobenzoyl isocyanate 
(4.3 g. 0.025 moL) in mediylene chloride (30 
ml.) was added, with stirring and cooling, to 
a clear solution of anhydrous D - a - amino- 
benzoylpenkallin (8.73 g. O.Q25 mol.) in a 

10 mixture of methylene chloride (50 ml.) and 
triethylamine (7.5 ml.) at 0°C. The reaction 
mixture was starred at 0°C for 2 hours and 
evaporated under reduced temperature and 
pressure. The residue dissolved in water (250 

15 ml), was covered with ethyl acetate (75 ml) 
and adjusted to pH 1.5 with N hydrochloric 
acid. The ethyl acetate layer was separated 



and the aqueous layer re-extracted with ethyl 
acetate (2 x 75 ml.). The penicillin free acid 
separated from the combined ethyl acetate 20 
extracts and was filtered off, washed with 
ethyl acetate and dried in vacuo to give. 8.21 
g. (63%) of a colourless crystalline solid. 

Found : 

Q 55.52; H, 4.82; N, 12.10; S> 5.97. 
, C,H 23 O 0 N,SH 2 O requires: 

Q 55.62; H, 4.67; N, 12.97; 5, 5.94. 

The ethyl acetate mother liquors were 
treated as described in Example 8 to give 
the penicillin sodium salt 2.42 g. (17.8%) as 30 
a colourless non-crystalline solid. 



25 
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EXAMPLE 6. 
D-«-(N-p - Iodobenzoylureido)benzyl- 

penicillin. 

A solution of p - iodobenzoyl . hM 
5 (6 53 g. 0.025 mol.) methylene chlonde (30 
ml.) was reacted with anhydrous D - «- 
ambobenzylpenidllin (8.73 g. 0.025 mol.). as 
described in Example 5 and the product iso- 
lated to give: — 

to (a) The penicillin free acid 4.65 g. (30.5%) 
as a colourless crystalline solid. 

Found: 

Q 46.37; H, 3.95; N, 8.64; S, 5.01. 

I, 20.39. 
15 C24H 2j O*N 4 SI requires: 
1 Q 46*31; H, 3.72; N, 9.00; S, 5.15; 

I, 20.39. 

(b) The penicillin sodium salt 5.64 g. (35.7%) 
as a colourless non-crystalline solid. 

20 EXAMPLE 7. 

D-«-(N-p - Phenylben2oylureido)benzyl- 
penicillin. 

A solution of biphenyi 4-carbonyl isocyanate 
(5 58 g. 0.025 mol.) in methylene chloride 
25 (30 ml.) was reacted with anhydrous D^o- 
aminobenzoylpenidllin (8.73 g. 0.025 mol.) 
as described in Example 5 and the product 
isolated to give: 

(a) The penicillin free acid 3.74 g. (262%) 
as a colourless crystalline solid. 

Found: 

Q 62.83; H, 5.08; N, 9.68; S, 5.94 
■ GoHasO^S requires: 
Q 62.92; H, 4.93; N, 9.79; S, 5.60. 

35 (b) The penicillin sodium salt 7.51 g. (50.6%) 
as a colourless non-crystalline solid. 

EXAMPLE 8. 
D - « - (N - 3,4 - Methylenedioxybenzoyl- 
urado^enzylpenicillin. 
A solution of 3,4 - methylenedioxybenzoyl 
isocyanate (4.78 g. 0.0(25 mol.) in methylene 
chloride (30 ml) was reacted with anhydrous 
D - « - aminobenzylpenicillin (8.73 g. 0.025 
mol.) as described in Example 5 and the pro- 
duct isolated to give: — 



30 



40 



45 



50 



(a) The penicillin free acid 9.34 g. (69.2%) 
as a colourless crystalline solid. 

Found: 

Q 55.40; H, 4.71; N, 9.71; S, 5.8L 

CnK. 4 ObN 4 S requires: 

Q 55.55; H, 4.48; N, 10.36; S, 5.93. 

(b) The penicillin sodium salt 1.05 g. (7.5%) 
as a colourless non-crystalline solid. 



EXAMPLE 9. ( 55 

L - a - (N - BenzoylureMo)benzylpemalhn. 

A solution of benzoyl isocyanate (2.21 
g 0015 mol.) in methylene chlonde (10 ml.) 
was added, with stirring and cooling, to a 
clear solution of L - a - ainmobenzylpemallin oO 
(5 23 g. 0.015 mol.) in a mixture of methylene 
chloride (60 ml.) and triethylamine (4-5 mL) 
at 0°C. The mixture was stirred at O^C for 
2 hours and worked up as described in Ex- 
ample 8 to give the penicillin sodium - salt 65 
5.63 g. (72.5%) as a colourless non-crystalline 
solid. 

EXAMPLE 10. 
a - (N - Benzoylureido)2 - thienylmethyi- 

penidllin. , 70 

A solution of benzoyl isocyanate (2.21 g. 
0.015 mol.) in methylene chloride (10 mL) 
was added, with stirring and cooling to a dear 
solution of a - amino - 2 - thienylmethyl- 
penicillin [epimer derived from a - amino- 75 
2 - thienylacetic acid [«]d w -74° (C=l, 
H s O)l (5.32 g. 0.015 mol.) in a mixture of 
methylene chloride (75 ml.) and triethylamine 
(4.5 ml.) at 0°C. The mixture was stirred 
at 0°C for 2 hours and worked up as de- 80 
scribed in Example 8 to give the penicillin 
sodium salt 3.82 g. (48.6%) as a colourless 
non-crystalline solid. 

EXAMPLE 11. 
D - « - (N - Benzoylureido) - p - hydroxy- 85 
benzylpemdllin. 

D - a - Amino - p - hydroxybenzylpenialun 
(1.46 Vo:6S4 mol) in methylene cWoride 
(20 ml.) was treated with triethylamine (1.2 
ml.) and stirred for 20 minutes at room tern- 90 
perature. The solution was cooled Jo 0°C, 
and a solution of benzoyl isocyanate (0.588 g. 
0 004 moL) in methylene chloride (12 ml) was 
added. After complete addition the mixture 
was stirred at 0°C for 2 hours. The methylene 95 
chloride was evaporated under reduced tem- 
perature and pressure and the residue dissolved 
in water (100 ml.). The aqueous solution was 
addified to pH 1.5 with N hydrochloric acid 
in the presence of ethyl acetate (30 ml.). The 100 
organic layer was separated and the aqueous 
phase re-extracted with ethyl acetate (3x30 
ml.). The combined ethyl acetate extracts were 
washed with water (10 ml.), dried over an- 
hydrous magnesium sulphate and treated with iw 
a 1.67N solution of sodium 2-ethylhexoate 
in methyl isobutyl ketone (2.4 ml.). The re- 
sulting hazy solution was evaporated under 
reduced temperature and pressure and the 
residue triturated with dry ether to give 0.57 liu 
g. (27%) of the penicillin sodium salt as a 
colourless non-crystalline solid estimated to 
be 53.6% pure by colorimetric assay with 
hydroxylamine. 
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EXAMPLE 12. 
D-«*-(N-p- Toluenesulphonylureido)- 
benzylperncilhn. 

Anhydrous D - a - aminobenzylpenidllin 
5 (3.49 g. 0.01 mol.) in methylene chloride (20 
ml.) with triethylamine (3 ml.) was stirred at 
room temperature for 20 minutes and filtered 
through Celite. The clear filtrate, cooled to 
0°C, was treated with stirring, with a solution 

10 of p-toluenesulphonylisocyanate (1.97 g. 0.01 
mol.) in methylene chloride (10 ml.) and 
stirred at 0°C for 2 hours. The reaction 
solution was evaporated to dryness under re- 
duced temperature and pressure and the resi- 

15 due dissolved in water (100 ml). The aqueous 
. solution was washed with ether (30 ml.) and 
acidified to pH 1.5 with N hydrochloric 
add in the presence of ethyl acetate (30 ml.). 
The organic layer was separated and the 

20 aqueous layer re-extracted with ethyl acetate 
(2 x 30 ml.). The combined organic extracts 
were washed with water (10 ml.% dried over 
anhydrous magnesium sulphate, and treated 
with a 1.67N solution of sodfum-2-ethyl- 

25 hexoate in methyl isobutyl ketone (6 ml.). The 
precipitated solid was filtered off, washed with 
dry ether and dried in vacuo to give 5 g. 
(88%) of the penicillin sodium salt as a colour- 
less non-crystalline solid estimated to be 95.8% 

30 pure by colorimetric assay with hydroxyl- 
amine. 

EXAMPLE 13. 
D - a - (N - Benzenesulphonylurddo)benzyl- 

pem cfllrn , 

35 A solution of benzenesulphonyl isocyanate 
(4.57 g. 0.025 mol.) in methylene chloride (30 
ml.) was added with stirring and cooling to a 
clear solution of anhydrous D - « - amino- 
benzylpenicillin (8.73 g. 0.025 mol.) in a 

40 mixture of methylene chloride (50 ml.) and 
triethylamine (7.5 ml.) at 0°C. The reaction 
mixture was stirred at 0°C for 2 hours and 
worked up as described in Example 12 to give 
10.73 g. (77.4%) of the penicillin sodium salt 

45 as a colourless non-crystalline solid estimated 
to be 99% pure by cokmrnetric assay with 
hydroxylamine. 

EXAMPLE 14. 
• D-«-(N-p - Chlorobenzenesulphonyl- 
50 ureido)benzylpeiucillin. 

A solution of p-chlorobenzenesulphonyl iso- 



cyanate (3.87 g. 0.0178 mol.) in methylene 
chloride (20 ml.) was added with stirring 
and cooling, to a clear solution of D • 
armnobenzylTCnicillin (6.21 g. 0.178 mol.) in 55 
a mixture of methylene chloride (36 ml.) and 
trietLylamine (5.4 ml.) at 0°C. The reaction 
mixture was stirred at 0°C for 2 hours and 
worked up as described in Example 12 to 
give 6.49 g. $1.8%) of the penicillin sodium 60 
salt as a colourless non-crystalline solid esti- 
mated to be 93% pure by a colorimetric assay 
with hydroxylamine. 

EXAMPLE 15. 
D - a - (N - Methanesulphonylureido)ben2yl- 65 
penicillin. 

A solution of methanesulphonyl isocyanate 
(3.4 g. 0.028 mol.) in methylene chloride 
(15 ml.) was added with stirring and cooling, 
to a dear solution of anhydrous D - « - amino- 70 
benzylpeniciDin (9.77 g. 0.0(28 mol.) in a 
mixture of methylene chloride (110 ml.) and 
triethylamine (8.6 ml.) at 0°C. The mixture 
was stirred at,0°C for 2 hours and worked 
up as described in Example 12 to give the 75 
penicillin sodium salt 10.24 g. (75.9%) as a 
colourless non-crystalline solid. 

EXAMPLE 16. 
D-,a-(N-p - Nitrobenzenesulphonyl- 
urrido)rjenzylpemdllin. gg 
A solution of p-nitrobenzenesulphonyl iso- 
cyanate (6.2 g. 0.027 mol.) in methylene 
chloride (15 ml.) was added, with stirring and 
cooling, to a clear solution of anhydrous D- 
<^aminobenzylpemciffin (9.5 g. 0.027 mol) in 85 
a mixture of methylene chloride (110 ml.) and 
triethylamine (8.4 ml), at 0°C The mixture 
was sti rred at Q°C. for 2 hours an d worked 
up as described in Example 23 to give the 
penicillin sodium salt 12.7 g. (78.8%) as a 90 
pale yellow non-crystalline solid. 

The following Table illustrates the in vitro 
antibacterial activity (expressed as Minimum 
Inhibitory Concentrations in mcg./ml.) of the 
penicillins of the present invention against 95 
a selection of Gram-positive and Gram-nega- 
tive bacteria. The Table includes figures for 
penicillin G, ampicillin and carbenicillin for 
comparison purposes and shows that the peni- 
cillins of the present invention have an excep- 100 
tionally broad spectrum of antibacterial acti- 
vity. 
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WHAT WE CLAIM IS: — 
1. Penicillins of the general formula (ij.— 
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R.CH.CO.NH.CH-CH 

X NH 0C— N — CH.C00H 



C -CH 3 



CO-NH-Y-R 



.1 



and non-toxic salts thereof, where R is a 
phenyl, substituted phenyl pr thienyl group, 
k 1 is an alkyl, alkeayl, aryl, aralkyi, alkoxy, 
aryloxy, aralkoxy, alkylthio, aryltiuo, aralkyl- 
thio or heterocyclic group which may be sub- 
stituted and Y is SO f . 

2 Penicillins of the general formula (1) 
and non-toxic salts thereof in which R is a 
phenyl or thienyl group, R 1 isas defined m 
claim 1, but Y is the group CO. 

3. Penicillins as claimed m claim 2 where- 
in R 1 is a 2-furyl or methyl group. 

4. A process for die preparation of the 



11. A penicillin as in claim 10 wherein R 5 
is a CH 3 group. , • 

12. A penicillin as in claim 10 wnerem 
R 1 is a p-methoxyphenyl group. . 

13. A penicillin as in claim 10 wnerem k 
is a 2-furyl group. . 

14. A penicillin as in claim 10 wnerem 
R* is' a 3-thienyl group. . 

15. A penicillin as m claim 10 wnerem 
R l is a p-benzyloxyphenyl group. 

16. A penicillin as in claim 10 wnerem 
R 1 is an jjo-valeryl group. 

17. A penicillin as in claim 10 wnerem 
R l is a phenyl group. . 

18. A penicillin as in claim 10 wnerem 
R 1 is a p-chloTophenyl group. 

19. A penicfllin as in claim 10 wnerem 
R 1 is a 2-thienyl group. , 

20. A penicillin as in claim 10 wnerem 
R 1 is a n-propyl group. . 

21. A penicillin as in claim 10 wnerem 
R l is an ^methoxypbenyl group. 

22. A penicillin as in claim 10 wnerem k 
is a m-methoxyphenyl group. 

23. A pemcillin as in claim 10 wnerem 



pTlllCllllliO oa«A -~ — . — . , 

process comprises reactmg m an organic sol- 
vent an <r-aminoperiicillin of the general for- 
mula (II): — 

sK , CH 3 
R.CH.C0.NKCH-CH C N 

I ill C"a 

NHL 0C— N— CH.C(X)H 

z 00 

or a salt thereof with an isocyanate of die 
general formula R 1 . Y. NCO where R, R 
and Y have the meanings given m claim 1. 
5. A process for the preparation of peni 



24. A penicillin as in claun 10 wherein 
R l is a benzyl group. ' . D1 

25. A penicillin as m claim 10 wnerem K 
is a p-bromophenyl group. 

26. A penicillin as in claim 10 wnerem 
R 1 is a trichloromethyl group. 

27. A penicillin as in claim 10 wnerem 
R 1 is a />-mtrophenyl group. 

28. A penicillin as in claim 10 wherein 
R* is a p - (CftCT.CKX^CjH, . group 

29. A penicillin as in claim 10 wherem R 
is a p-fluorophenyl group. 

30. A penicillin as in claim 10 wherem R 1 
is a 2,6 - dimethoxyphenyl group. 

31. A penicillin as in claim 10 wherem 
R 1 is a p-cyanophenyl group. 



5. A process for tne R* is a p-cyanophenyl group. . 

cillins and non-toxic salts thereof which pro- ^ A p ^'tltn ^ in claim 10 wherem 

cess comprises reacting in an organic solvent R1 fe a . iodopheny i group, 

an a-armnopenicillin of the general torrmua ^ A r^cillin as in claim 10 wherem R 1 

(II) or a salt thereof wim inisoc^ate of p-phenylphenyl group 

die general formula R' . Y . NCO where R, R ^ ^ — 

, C Tf « : m '«TMi ,"n Maim 7. 



and Y have the meanings given m claim 2. 

6. A process as claimed in claim 5 wherem 
R 1 has the meaning given in claim 

7. A process as claimed in claim 5 wherem 
die a - aininopeniciUin is D - - ammobenzyl- 
penicillin. . 

8. A process for the preparation of peni- 
cillins and non-toxic salts thereof as claimed 
in claim 2 substantially as described with re- 
ference to any one of the Examples 1, 2, 3, 
4a and 4d. , . c 

9 Penicillins and non-toxic salts thereof 
as claimed in claim 2 when prepared by the 
process claimed in any one of claims 5 to 8. 

10. Penicillins of the general formula (I) 
and non-toxic salts thereof in which R is a 
phenyl group, Y is CO and R 1 is an optionally 
Substituted alkyl, alkenyi, aryl, aralkyi or 
heterocyclic group. 



34 A r^nkallin as in claim 10 wherem R 1 

O) and non-toxic salts thereof in which R is 
a phenyl group, Y is CO and R 1 is a group 
OR" wherein R" is an optionally substituted 

alkyl, aryl, or aralkyi group. 

36 a penicillin as in claim 35 wherem 
R" is a benzyl group. . 

37. A pen icillin as in chum 35 wherem 
R" is an ethyl group. . n „ 

38. A penicillin as m claun 35 wherem R 

is a phenyl group. m^_.^i 
39: L - « - (N - Benzoylumdo)benzyI- 

PC 4a (N - Benzoylureido) - 2 - thienyl- 
methylpenicillin. 

41. D - a - (N - Benzoylureido) - p - hy- 
droxybenzylpenicillin. 



50 



55 



60 



65 



70 



75 



80 



85 



90 



95 



100 



105 



110 



1,250,611 



42. D - a - (N - p - Toluenesulphonyl- 
ureidojbenzylpenicillin. 

43. D - a - (N - Benzenesulphonyl ureidoj- 
benzylpenicillin. 

44. D - « - (N - p - Chlorobenzenesul- 
pfaonylureido)beniylpenicillin. 

45. D - €t - (N - Methanesulphonylureido)- 
benzylpenicillin. 



46. D - « - (N - p - Nitrobenzenesiilphonyl- 
ureido)benzylpeniciIlin. - jq 
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